INTERNATIONAL ISO
STANDARD 11297-3

Second edition
2018-09

Plastics piping systems for renovation
of underground drainage and
sewerage networks under pressyire —

Part 3:
Lining with close-fit pipes
Systémes de canalisations en plastique pour la rénovation gles réseaux

de branchements etxde collecteurs d'assainissement enterrgs sous
pression —

Partie 3: Tubdge par tuyau continu sans espace annulaire

Reference number
1SO 11297-3:2018(E)

©1S0 2018


https://standardsiso.com/api/?name=f5a4e5e327995aff6f04e3990dc7d027

ISO 11297-3:2018(E)

COPYRIGHT PROTECTED DOCUMENT

© 1S0 2018

All rights reserved. Unless otherwise specified, or required in the context of its implementation, no part of this publication may
be reproduced or utilized otherwise in any form or by any means, electronic or mechanical, including photocopying, or posting
on the internet or an intranet, without prior written permission. Permission can be requested from either ISO at the address
below or [SO’s member body in the country of the requester.

ISO copyright office

CP 401 o Ch. de Blandonnet 8
CH-1214 Vernier, Geneva
Phone: +41 22 749 01 11
Fax: +41 22 749 09 47
Email: copyright@iso.org
Website: www.iso.org

Published in Switzerland

ii © ISO 2018 - All rights reserved


https://standardsiso.com/api/?name=f5a4e5e327995aff6f04e3990dc7d027

1SO 11297-3:2018(E)

Contents Page
FOT@WOT ... et eeeeeeeeeeeeeeeeeeereeseeeee v
0010 00 Y6 0 ot o (0) o VS0 vi
1 S0P ... 1
2 NOIMALIVE FEECT@INCES ...........ooooooooeoeeeeeeeeeeeeeeeeeeeeeeeeeeesees et 1
3 LS IR Yo 0 L2 00 ) o 2
3.1 General........ 2
3.2  Techniques.... 3
3.3 Characteristics .3
3.4 Materials.....oooooo.. .3
3.5 Product stages w3
3.6 Y=Y 7 TaZ<Iel0) 0 16 § 1 1) 0 LN N 3
3.7 JOTIIES .o g e s 4
4 Symbols and abbreviated tEIrmMS. ... S e 4
4.1 Symbols ...
4.2 Abbreviated terms
5 Pipes at the “M” SEAZE ... S e
5.1 Y U] O E= | I it N
511 Virgin material ... S

5.1.2  Reprocessable and recyclable material..

5.2 General characteristics. ... N
5.2.1  Appearance......don
522 COlOUT e g
53 Material characteristics ...t @3
5.4 GEOMELIIC ChAraCETISTICS ..ot S50 e
55 Mechanical CharaCteriStiCS... 55w s
5.6 Physical characteristics
5.7 JOIMEIIIE e e
5.8 MATKIING o e
59 Regional requirements fOr PIPES ...
6 FIttings @t the “M” STAZE. ...ttt 7
6.1 Requirements
6.2 I AT R T ) 7 e
6.3 Regional requirements for fittings. ... e 7
7 Ancillary components w7
8 Fitness for purpose of the installed lining system at the “I” stage...........c o, 7
8.1 IVLAEETTALS .. 7
8.2 General characteristics... 7
8.3 Material characteristics 7
0.4 GEOMETITC CRATACTETISTICS ... 8
8.5 Mechanical characteristics 8
8.6 Physical characteristics........ 9
8.7  Additional characteristics...... 9
8.8 SAMPING oo
8.9 Regional requirements for the installed lining system
9 INSEAIIATION PIACTICE .........o e 10
9.1 PIreParatiory WOTK ..ot 10
9.2 Storage, handling and transport of pipes and fittings ..., 10
9.3 EQUIPIMENT. ..o
9.3.1 Butt fusion and debeading equipment....
9.3.2  RedUCtion @QUIPIMIEIIE ..o
0.3.3  PIP@ SKIAS /TOIIBIS ...t

© 1S0 2018 - All rights reserved iii


https://standardsiso.com/api/?name=f5a4e5e327995aff6f04e3990dc7d027

ISO 11297-3:2018(E)

9.3.4  Winching and rod-pulling equipment...
9.3.5  Pipeentry guides. ...,

9.3.6  Reforming equipment..........
9.3.7  Electrofusion @QUIPIMIENT ... ssesessssss oo
9.3.8  INSPECLION @QUIPIMEINT ....oooiioiiiiieiiiiieiise s
9.3.9 Lifting equipment
9.4 0151 1 =1 () PSSO
9.5 Process-related inSpection and tESTINE ...
9.6 Lining termination. ...
9.7 Reconnection to existing manholes and laterals.
9.8 EinaHnspeetonana-testing—rrm—mr—mrmmmmme—m—m—m——mm 0 0 0 0 7 77—
9.9 DOCUIMENEATION ..o e )
Annex A (lf)rmative) Factory-folded heat-reverted polyethylene (PE) pipe —
Determination of memory ability ... O e .14
135101 10 4 )1 ] (2SSO 05 SN .16

© ISO 2018 - All rights reserved


https://standardsiso.com/api/?name=f5a4e5e327995aff6f04e3990dc7d027

1SO 11297-3:2018(E)

Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.
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procedures used to develop this document and those intended for its further maint
cribed in the ISO/IEC Directives, Part 1. In particular the different approval criteria hee
brent types of ISO documents should be noted. This document was drafted in accordan
orial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

bntion is drawn to the possibility that some of the elements of this document may be the
ent rights. ISO shall not be held responsible for identifying any or all such'patent rightg
patent rights identified during the development of the document will.be'in the Introduct
he ISO list of patent declarations received (see www.iso.org/patents}):

trade name used in this document is information given for the,eonvenience of users ar
Stitute an endorsement.

an explanation on the voluntary nature of standards;. the meaning of ISO specific
ressions related to conformity assessment, as well.as information about ISO's adherg
[ld Trade Organization (WTO) principles in the Technical Barriers to Trade (TBT) see th
L: www.iso.org/iso/foreword.html.

5 document was prepared by ISO/TC 138, Plastics pipes, fittings and valves for the transpd
committee SC 8, Rehabilitation of pipeline systems.

5 second edition cancels and replacesithe first edition (ISO 11297-3:2013), which has been
sed.

main changes compared to the previous edition are as follows:

Figure 1 and Clauses 1,522, 5.5, 8.4, 9.3.4 and 9.4 have been technically revised;

New sub-clauses 5.9,76.3 and 8.9 specifying regional requirements for pipes, fittin
installed system-respectively, have also been added in accordance with the Vienna Agt
allow reference,to European standards in countries where these are mandated by law|
ISO standards-of identical scope.

5t of all parts in the ISO 11297 series can be found on the ISO website.
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Introduction

This International Standard is a part of a system standard for plastics piping systems of various
materials used for renovation of existing pipelines in a specified application area. System standards for
renovation dealing with the following applications are either available or in preparation:

networks;

ISO 11296, Plastics piping systems for renovation of underground non-pressure drainage and sewerage

ISO 11297, Plastics piping systems for renovation of underground drainage and sewerage networks

under

ISO 11

[SO 11

These syst
piping sys
after site
manufact

Each of thdg

Part 1:

Tessure (this document);
98, Plastics piping systems for renovation of underground water supply networks;
P99, Plastics piping systems for renovation of underground gas supply networks,

bm standards are distinguished from system standards for conventionally)installed plas
ems by the requirement to verify certain characteristics in the “aspinstalled” condif

rocessing. This is in addition to verification of characteristics of plastics piping systems
ed”.

System Standards comprises a:

General

and all applicable renovation technique family-related parts,qwhich for non- drainage and sewer

networks

Part 2:
Part 3
Part 4:
Part 5
Part 6:

The requi
conjunctio
specify the
ISO 11295,
the part ny

nder pressure include or potentially include the folowing:
Lining with continuous pipes

Lining with close-fit pipes (this document)

Lining with cured-in-place pipes

Lining with discrete pipes

Lining with adhesive-backed-hoses

‘ements for any given\renovation technique family are specified in Part 1, applieg
h with the relevant ¢thér part. For example, both ISO 11297-1 and this document toge!
requirements relating to lining with close-fit pipes. For complementary information,
Not all techniguéfamilies are pertinent to every area of application and this is reflecte
mbers includedin each System Standard.

A consiste

t structtire’of clause headings has been adopted for all parts to facilitate direct comparis

across rengvatientéchnique families.

tics
ion,
{las

age

| in
her
see
d in

ons

Figure 1 shéws the common part and clause structure and the relationship between ISO 11297

and

system standards for other applications.

Vi
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Plastics piping systems

I
Renovation

|
Applications

Non-pressure drainage and
sewerage networks

| Gas supply networks

Water supply networks

Drainage and sewerage
networks under pressure

System Standards

| | 1SO 11296
| 1SO 11299

1 IS0 11298
1SO 11297 ,

Part 1: General

Part 2: Lining with continuous pipes
___Part 3: Lining with close-fit pipes

Part 4: Lining with cured-in-place pipes

Part 5: Lining with discrete pipes

Part 6: Lining with adhesive-backed hoses

Clause 1: Scope

Clause 2: Normative references

Clause 3: Terms and definitions

Clause 4: Symbols and abbreviated terms

Clause 5: Pipes at the "M" stage

Clause 6: Fittings at the "M" stage

Clause 7: Ancillary components

Clause 8: Fitness for purpose of-tlie installed lining system at the "I" stage
Clause 9: Installation practicé

Figure\l’— Format of the renovation system standards
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Plastics piping systems for renovation of underground
drainage and sewerage networks under pressure —

Part 3:
Lining with close-fit pipes
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Scope

g systems intended to be used for the renovation of underground drainage@nd sewerag
er pressure.

bplies to pipes and fittings, as manufactured, as well as to the installédylining system. It is

iced in the factory or on site to provide a close-fitting independent or interactive pressur
vell as associated fittings and joints for the construction of theTining system. It is not af
oated pipes having a peelable, contiguous, thermoplastic additional layer on the outside

applicable to PE pipes, fittings and assemblies intended to be used at an operating tem
C as the reference temperature.

E For applications operating at constant temperatures greater than 20 °C and up to
1427-1:2007, Annex A.
Normative references

following documents, in whole™or'in part, are normatively referenced in this docume

3, Preferred numbers —\Series of preferred numbers
3126, Plastics pipingsystems — Plastics components — Determination of dimensions

4427-1:200% Plastics piping systems — Polyethylene (PE) pipes and fittings for wate
t 1: General

4427-2:2007, Plastics piping systems — Polyethylene (PE) pipes and fittings for wate
L 2: Pipes

ISO

5 document, in conjunction with ISO 11297-1, specifies requirements and test méthods for close-fit

b networks

applicable

olyethylene (PE) pipes of either solid wall single layer or co-extrtided layer constructign, which is

P pipe liner,
plicable to
pf the pipe.

berature of

40 °C, see

nt and are

spensable for its application.-For dated references, only the edition cited applies. F¢r undated
rences, the latest edition ofithe referenced document (including any amendments) appligs.

[77)

[ supply —

[ supply —

Doluothyulono (DE) ninoc and fttinac for vauator crimnl
T Oy Cory 1€ TS JreTtgo— Oy aceT—otr T

uuuuuuuuuuuuuuu Tt 77 ot

Fittings

i — Part 3:

ISO 4427-5:2007, Plastics piping systems — Polyethylene (PE) pipes and fittings for water supply — Part 5:
Fitness for purpose of the system

ISO 8772, Plastics piping systems for non-pressure underground drainage and sewerage — Polyethylene (PE)

ISO

9967, Thermoplastics pipes — Determination of creep ratio

[SO 11297-1:2018, Plastics piping systems for renovation of underground drainage and sewerage networks

und

er pressure — Part 1: General

ISO 12176-1, Plastics pipes and fittings — Equipment for fusion jointing polyethylene systems — Part 1:
Butt fusion

© ISO 2018 - All rights reserved
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ISO 12176-2, Plastics pipes and fittings — Equipment for fusion jointing polyethylene systems — Part 2:
Electrofusion

EN 12201-1, Plastics piping systems for water supply, and for drainage and sewerage under pressure —
Polyethylene (PE) — Part 1: General

EN 12201-2:2011, Plastics piping systems for water supply, and for drainage and sewerage under
pressure — Polyethylene (PE) — Part 2: Pipes

EN 12201-3, Plastics piping systems for water supply, and for drainage and sewerage under pressure —
Polyethylene (PE) — Part 3: Fittings

EN 12201-
Polyethylen

EN 12201-
Polyethylen

EN 12666-
(PE) — Par

e (PE) — Part 4: Valves for water supply systems

b, Plastics piping systems for water supply, and for drainage and sewerage undey_pressur
e (PE) — Part 5: Fitness for purpose of the system

|, Plastics piping systems for non-pressure underground drainage and sewerage — Polyethy
t 1: Specifications for pipes, fittings and the system

3 Termis and definitions

For the pur
ISO and [E

IEC Ele
ISO On

3.1 Gen

3.1.1

compoung
clearly def
stabilizers

3.1.2

solid wall
pipe with s
throughou

3.1.3
pipe with
pipe with s

poses of this document, the terms and definitions given indS0'11297-1 and the following ay
[ maintain terminological databases for use in standardization at the following addresse

ctropedia: available at https://www.electropedia:org/

line browsing platform: available at https://wWww.iso.or

bral

formulation
ined homogenous mixture.of base polymer with additives, e.g. antioxidants, pigme

single layered pipée
mooth internal.and external surface, extruded from the same compound formulation (3.
[ the wall

co-extruded layers
mo6th internal and external surface, having co-extruded layers on either or both the out

and inside

4, Plastics piping systems for water supply, and for drainage and sewerage under pressube

[ene

ply.

12}

nts,

and others, at a dosage levelnecessary for the processing and intended use of the final prodluct

1.1)

side

pfthe pipe, where all layers have the same MRS rating

3.1.4
close fit

situation of the outside of the installed liner relative to the inside of the existing pipeline, which may
either be an interference fit or include a small annular gap resulting from shrinkage and tolerances only

3.1.5

close-fit pipe
continuous lining pipe of thermoplastic material reshaped or otherwise expanded after insertion to
achieve a close fit to the existing pipeline

© ISO 2018 - All rights reserved
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3.2 Techniques

No additional definitions apply.

3.3 Characteristics

3.31
MRS
minimum required strength
value of o1,p;, rounded down to the next smaller value of the R10 series or R20 series, depending on the
valye-oforpr

Note 1 to entry: R10 and R20 series are the Renard number series according to ISO 3 and ISO 49%.

3.3]2
MFR
melt mass-flow rate
ratg of extrusion of a molten resin through a die of specified length andrdiameter under [prescribed
confditions of temperature, load and piston position in the cylinder of angextrusion plastomefler, the rate
being determined as the mass extruded over a specified time

Note 1 to entry: MFR is expressed in units of grams per 10 min.

[SOPRCE: ISO 1133-1:2011, 3.1, modified — The second sentence in the NOTE has been deleted.]

3.4 Materials

3.4101
craging
microstructural phenomenon associated with-the short-term application of tensile bendling strain
exceeding the material-related critical yield strain

3.5 Product stages

No pdditional definitions apply,

3.6] Service conditions

3.6{1
PN
norhinal pressure
numerical designation used for reference purposes related to the mechanical characterigtics of the
conjponent'ofa piping system

Not¢ 14e entry: For thermoplastics piping systems conveying water or sewage, it corresponds to the allowable
opefating pressure (PFA) in bar1), which can be sustained with water at 20 °C with a design basis of 5)0 years, and
based on the minimum design coefficient:

_ 20%(MRS)
~ Cx(SDR-1)

Note 2 to entry: In the equation for PN, MRS represents the number corresponding to the value of minimum
required strength in MPa.

1) 1bar=0,1 MPa=0,1 N/mm?2=105-N/m2.

© ISO 2018 - All rights reserved 3
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3.6.2

design coefficient

C

coefficient with a value greater than 1, which takes into consideration service conditions as well
as properties of the components of a piping system other than those represented in the lower
confidence limit

3.7 Joints

3.71

electrofusionmjoint

joint betwyg
by heating
jointing su

3.7.2

butt fusiol
joint made
until the P
two soften

3.7.3

mechanical joint

joint made
a fitting th
and a gripy

Note 1 to en
PE pipe to pj

3.74

fusion compatibility

ability of t

the performance requirements of this document.

4 Symb

For the pu
following 3

en a PE socket or saddle electrofusion fitting and a pipe or fitting with spigotted ends,m
the electrofusion fittings by the Joule effect of the heating element incorporated at t
Ffaces, causing the material adjacent to them to melt and pipe and fitting surfaces to fuse
1 joint

E material reaches fusion temperature, quickly removing the heating plate and pushing
bd ends against one another

by assembling a PE pipe to another PE pipe or any other‘€lement of the piping system, u

ing part to provide resistance to end loads

try: A support sleeve inserted into the pipe bore can'be used to provide a permanent support foi
revent creep in the pipe wall under radial compressive forces.

vo similar or dissimilar PE materials'to be fused together to form a joint which conform

ols and abbreviated terms

rpose of this document, the symbols and abbreviated terms given in ISO 11297-1 and
pply.

ade
heir

by heating the planed ends of matching surfaces by holding them against a flat heating plate

the

bing

bt generally includes a compression part to provide foxpressure integrity and leaktightmess

the

S to

the

4.1 Symbols

For the puipose of-this document, the symbols given in ISO 11297-1 and the following apply.

C design coefficient

de outside diameter (at any point)

dmanuf original circular outside diameter of the pipe (before processing for insertion)

€m,max maximum mean wall thickness

T temperature at which stress rupture data have been determined

t time to occurrence of a leak in the pipe

OLPL quantity with the dimensions of stress, which represents the 97,5 % lower confidence limit
of the predicted hydrostatic strength at a temperature, 7, and time ¢

4 © IS0 2018 - All rights reserved
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4.2 Abbreviated terms
LPL lower confidence limit of the predicted hydrostatic strength
MFR melt mass-flow rate
MRS minimum required strength
PE polyethylene
R series of preferred numbers, conforming to the Renard series
5 |Pipes at the “M” stage
5.1 Materials
5.1/1 Virgin material
The virgin material used shall be in accordance with one of the PE.Compound designatiops given in
Table 1.
Table 1 — PE compound designations
Designation Classification by MRS
MPa
PE 80 8
PE 100 10

Theg compound shall conform to ISO 4427-1,
5.1]2 Reprocessable and recyclable material
5.1/2.1 Reprocessable material
Owh reprocessable material' may be used, provided that it is derived from the same compouhd used for
the|relevant production~EXternal reprocessable material shall not be used.

5.1

Rec

5.2

2.2 Recyclable material

yclable niaterial shall not be used.

General characteristics

5.2.

1 Appearance

When viewed without magnification, the internal and external surfaces of the pipe shall be smooth,
clean and free from scoring, cavities and other defects, which would prevent conformity to this
document.

5.2.

2 Colour

The pipes or their coloured identification layer in accordance with ISO 4427-2:2007, A.2 shall be
brown, green, or black with brown or green identification stripes. Choice of colour shall follow national
identification requirements.

© ISO 2018 - All rights reserved
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5.3 Material characteristics
The material from which the pipes are made shall conform to the requirements specified in
IS0 4427-1:2007, Tables 1 and 2, with the exception of the requirement regarding effect on water quality.
5.4 Geometric characteristics

The pipe diameter, wall thickness and shape in the “M” stage depend on the specific close-fit lining
technique. “M” stage dimensions needed to obtain specified “I” stage dimensions (see 8.4), shall be
declared, with their tolerances, by the manufacturer.

NOTE I|n the case of factory folded pipes variations in wall thickness in one cross-section can be prefent
at the “M” qtage. This is acceptable, as long as the folded pipe has the property to obtain a wall thieknegs in
accordance with 8.4 when installation is complete.

5.5 Mechanical characteristics

When test¢d in accordance with the method given in Table 2, the pipe shall conformto the requirem¢nts
in the Table.

1%

Table 2 — Mechanical characteristics of pipes

Characteristic Requirement Test parameters Test methopd

Parameter, Value

Hydrostatif strength at 80 °C (165 h) [ISO 4427-22
a  The pip¢ shall be reverted in the case of factory-folded pipes.

5.6 Physical characteristics

Physical characteristics shall conform to those*specified in ISO 4427-2, with the exception of|the
requirement regarding effect on water qualityx

In the case|of factory-folded heat-reverted pipes, the pipe shall additionally conform to the requirenpent
for memory ability specified in Annex.A\
5.7 Jointing

Butt fusion] joints shall conferm to ISO 4427-2 and 1SO 4427-5. All butt fusion joints shall be externglly,
and if requifired by the client;-internally de-beaded.

Butt fusior] joints shallnot be made between folded pipes prior to reversion.

NOTE The joining of circular pipes to form a string prior to site processing is considered as part off the
“M”"-stage.

5.8 Marking

Pipes shall be marked in accordance with ISO 11297-1:2018, 5.8, or in accordance with ISO 4427-2.
Where marked in accordance with ISO 11297-1:

Under item c) specified in ISO 11297-1:2018, 5.8, the nominal size marked shall be DN/OD.

Under item d) specified in ISO 11297-1:2018, 5.8, the dimension marked shall be SDR.

In addition, the pipe can be marked with the following optional information: MFR.

6 © ISO 2018 - All rights reserved
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Regional requirements for pipes

In countries of the Single European Market, the parts of ISO 4427 specified as normative references
in 5.1 to 5.8, e.g. ISO 4427-1, I1SO 4427-2 and ISO 4427-5, are replaced by the corresponding parts of
EN 12201, e.g. EN 12201-1, EN 12201-2 and EN 12201-5.

6

6.1

Fittings at the “M” stage

Requirements

Fitt
dim

6.2

Eac

6.3

In @
iS ¢

7

Plas
mat
inst

NO']
end
whi
med
part
co

forﬂ

8

8.1

Any
for
ISO

ings shall conform to the requirements of SO 4427-3. Where required for compatibility
ensions in accordance with Table 3, fittings with other geometric characteristics are,acc

Marking

h fitting shall be marked either in accordance with ISO 11297-1 or in accordance with IS(

Regional requirements for fittings

ountries of the Single European Market, ISO 4427-3 specified ag)a normative reference i
bplaced by EN 12201-3.

Ancillary components

tic bodied valves shall conform to the requiremeénts of EN 12201-4. If valves construct
erials are specified, full details including appli¢able reference standards shall be documg
allation manual.

E Interactive pressure pipe liners can-rely on the use of technique-dependent, mechanica
connections and service connections, The mechanical fittings provide the connection betwe
Ch is generally thin walled, and the restof the pipeline system, by clamping the liner wall inside
ns of a compression part, the fittingprovides pressure integrity and leaktightness, and by means
provides resistance to end loads.-A support sleeve is generally incorporated to resist any hoo
pression created by the compression or gripper parts of the fitting. The mechanical fitting can
ield assembly.

Fitness for purpose of the installed lining system at the “I” stage

Materials

combination of pipes and fittings, conforming to Clauses 5 and 6 respectively, mz
heat \fusion, provided that fusion compatibility has been demonstrated in accord
4427-5:2007, Clause 4.

F with pipe
pptable.

4427-3.

‘57\
—
N

N

bd of other
nted in the

fittings for
bn the liner,
outside. By
of a gripper
D tension or
be supplied

y be used
ance with

8.2

General characteristics

The internal surface of the pipe shall be smooth, free from scoring and other defects which could impair

the

NOTE

8.3
The

functionality.

A feature of close-fit pipe is that the lining can conform to the surface characteristics of the e

Material characteristics

re are no additional requirements for material characteristics.

© ISO 2018 - All rights reserved
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8.4 Geometric characteristics

Samples of pipes taken from actual or simulated installations, shall have wall thicknesses conforming
to the requirements of Table 3, whereby relevant dimensions shall be measured in accordance with
[SO 3126 at a temperature of (23 * 2) °C.

Table 3 — Pipe wall thicknesses as installed

Dimensions in millimetres

Standard dimension ratio2
Nominal put- I I ]
side diametera SDR 11 SDR 17 | SDR 206 SDR 55¢
. Wall thicknessb
€min €m,max €min €m,max €min €m,max €min €m, mgx
100 9,1 10,7 59 7,1 39 49
125 11,4 13,3 7,4 8,8 4,8 59
150 13,7 15,9 8,9 10,5 5,8 7,0 4,7 5,8
200 18,2 20,9 11,9 139 7,7 9,2 6,2 7,5
225 20,5 23,5 13,4 15,6 8,6 1052 7,0 8,4
250 22,7 26,0 14,8 17,1 9,6 11,3 7,7 9,2
300 27,3 311 17,7 20,4 11,6 13,5 9,3 11,0
350 319 36,3 20,6 23,6 13;5 15,6 10,8 12,6
400 23,7 271 15,3 17,7 12,3 14,3
500 29,7 33,5 19,1 219 15,3 17,7
600 23,1 26,4 18,5 21,2
700 21,6 24,7
800 24,5 28,0
1000 30,6 34,8
1200 36,7 41,7
a  QOutside|diameters and SDRs are examples; other sizes and SDRs are acceptable.
b Wall thitkness requirements cal¢ulated as installed, both rounded up to the next greater 0,1 mm:
emin = dn / SPR,
em,max = 1,12emin + 0,5 mm
¢ Pipes with SDR values>26 may only be applied as interactive linings.
After instafllationsahd reversion, the liner shall have attained a cross-section within the host pipe quch
that the cufvature is positive at all points around the circumference.
This is to limitthe-size-of shape-memor Hipertee terts . \der

net external hydrostatic pressure, and, where applicable, to enable connections to be made. Design
considerations shall also provide that in the long term, the positive curvature is maintained under the
normal operating pressure regime, including surge cycles.

8.5 Mechanical characteristics

When tested in accordance with the methods given in Table 4, pipes taken from actual or simulated
installations in accordance with 8.8, shall have mechanical characteristics conforming to Table 4.
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Table 4 — Mechanical characteristics of pipes

o ) Test parametersab
Characteristic Requirement

Parameters, Value

Test method

Hydrostatic strength at 20 °C (100 h)

Hydrostatic strength at 80 °C 150 4427-2
(1000h)
. . Declared value but
Ring stiffness not less than 1,0 kPa IS0 8772
Doclarad valinao bt
Crelep ratio .. |1S09967

not greater than 5

a
the

b
pip

Where the test parameters cannot be met with a particular technique (e.g. limited product range, notinclu
test parameters shall be re-calculated accordingly.

Where electrofusion saddles are offered as part of the lining system, the long-term integpity ot the sad
assembly shall be demonstrated in accordance with ISO 4427-5.

ing SDR 11),
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8.6

0 °C, a pressure reduction coefficient as specified in ISO 4427-1:2007) Annex A, shall bd
nominal pressure rating PN (taken as a value) to determine the allawable operating pres|

E1 Where a PE piping system may be exposed to sewage effluent or sewer cleaning chen
d impair its long-term performance relative to that expected¢when transporting clean water,
unted for by applying an additional derating factor, also défined by Annex A of ISO 4427-1:
rmination of PFA as a function of PN. Alternatively the design coefficient used to evaluate P}
be increased to a value higher than the minimum 1,25 ¢onimonly applied for clean water appli
ex B of [SO 4427-2:2007).

E2 The determination of material-related surge.factors is outside the scope of ISO 11297.

E3  Annex D of EN 12201-2:2011 provides-values of initial ring stiffness of PE pipes as a fun
icable for calculation of resistance to interntal vacuum associated with negative surge pressure.

ere liners are folded/unfolded (either in the factory or on site), there is a risk that crazing
he tips of the folds, which in the\leng term can result in through-wall cracks and thus lé
5ible occurrence depends ontpipe material, folding technique, wall thickness and tempe

of cracks increases withincreasing wall thickness and decreasing temperature. The

supplier technique under the prevailing ambient conditions.

hanical charactéristics of the assembly, including all electrofusion joints, butt fusion
hanical joints‘hetween pipes, fittings and ancillary components, shall conform to those 5
4427-5.

bre a mechanical joint applies radial compression, a cylindrical metal sleeve shall be in
pipe efid, providing permanent internal support to prevent creep.

en a PE piping system is to be operated at a continuous constant temperature higher than 20 °C, up

applied to
sure PFA.

icals which
this can be
P007, in the
[ (see 3.6.1)
cations (see

rtion of SDR

may occur
akage. The
fature. The
technique

plier should demonstratejthat crazing would not occur with the pipe proposed to be applied with

joints and
pecified in

erted into

Physical characteristics

There are no requirements for physical characteristics of the installed lining system.

8.7

Additional characteristics

There are no requirements for additional characteristics of the installed lining system.
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8.8 Sampling
The sampling of the installed pipe shall conform to ISO 11297-1:2018, 8.8.
NOTE For process verification testing, samples can conveniently be taken either from the exposed end of

an installed liner where this emerges from the host pipe or from a section of the liner installed in a length of
simulated host pipe; see ISO 11297-1:2018, 9.4.3.

8.9 Regional requirements for the installed lining system

In countries of the Single European Market, the parts of ISO 4427 specified as normative references
in 8.1 and B.5, e.g. ISO 4427-1, ISO 4427-2 and ISO 4427-5, are replaced by the corresponding parfs of
EN 12201, p.g. EN 12201-1, EN 12201-2 and EN 12201-5, and ISO 8772 is replaced by EN 12666-1:

9 Installation practice

9.1 PreIaratory work

There are o additional requirements for preparatory work.

9.2 Storpge, handling and transport of pipes and fittings

Precautions shall be taken to ensure that no excessive damage is caused to the lining pipe dufing
unloading,|site handling and storage. In this context, excessive daniage shall mean any scratch whigh is
more than[10 % of the wall thickness in depth or the impositionof any severe bending operation, which
results in 4 permanent kink, crease or fold.

Storing the lining pipe on reasonably level ground, freeoflarge sharp stones, debris or litter, helps ayoid
potentiallyl damaging point-loading.

When assefsing damage to the pipe wall caused by scratches, the installer should be aware that further
scratch damage can occur during installation;

In general,jand in the absence of any specific handling requirements, these precautions shall include/the
use of webping slings in place of wirg-rope or chains, and the use of spreader beams for pipe lengths in
excess of 1P m. Where the system designer specifies handling requirements, these shall prevail.

The lining|pipe shall be transperted on a flat-bed vehicle, free of nails or other projections or ¢n a
purpose—b:]:ilt trailer designed-to carry the lining pipe as a free-standing coil or wound on to a drjum.
Before being loaded ontod@'trailer, the lining pipe shall be visually checked for any damage.

Pipe ends shall be securely sealed to prevent contamination of the pipe by moisture and/or dirt urjder
storage, handling and transport.

For pipes of 600 mm diameter or larger, a suitable plug or other closure, which also prevents ovalizafion
or other deformation, is recommended.

Pipes that do not meet the above stated specifications shall be rejected, clearly marked and removed to
a separate stock.

9.3 Equipment

9.3.1 Butt fusion and debeading equipment

Butt fusion equipment shall be capable of producing joints between PE pipes or PE pipes and fittings
under site conditions and shall be in conformance with ISO 12176-1.

In addition to the heater plate, the equipment shall include such clamping, re-rounding and trimming
systems as ensure alignment and matching of the pipe ends and an external debeader, capable of
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removing the bead cleanly in one continuous strip without damage to the pipe. If an internal debeader
is used, this shall not cause damage to the internal pipe surface.

A shelter should be provided to avoid weld contamination from water and dust and to generally
maintain a clean and warm working environment. The lining pipe string should be plugged to prevent
cold air blowing through, which could otherwise adversely affect the weld.

9.3.2 Reduction equipment

Reduction or deformation equipment for use on site shall be free from sharp edges which'coyld damage
thelinternal or external surfaces of the pipe during deformation.

NOTE Damage can also be caused by debris passing undetected into the reduction’'\equipment.|This can be
avolded by continuous inspection of the liner pipe immediately before and after it,passes through reduction
equ|pment, and before it enters the host pipe.

Anyf lubricant used in the reduction process shall be compatible with thé lining material.

9.3)3 Pipe skids/rollers

Degending on the technique, pipe skids or rollers shall be used. These shall minimize frictfional loads
and prevent damage to the pipe as it is moved during the butt fusion and installation processes.

9.344 Winching and rod-pulling equipment

Winching equipment usually consists of a powered winch connected to the lining pipe by a winch cable
and appropriate nose cone connection.

Rod pulling equipment usually consists of a-hydraulic ram driven carriage, connected to the[lining pipe
by g string of rods which screw or hooktogether, and an appropriate nose cone connection.

All pulling equipment shall have.ameans of displaying in real time, and recording graphically or
numerically, the force applied {oithe pipe during installation. In the case of a winch, this fhall be by
dirgctly measuring the load(on"the winch wire. In the case of a rod puller, this shall be py directly
megsuring either the load applied to the rods or the load applied to the nose cone.

For|site-reduced pipes7a swivel shall be incorporated between the winch wire or rods ard the nose
cong. To achieve direct measurement of the force on the pipe a load cell is also generally required.

WARNING — AH pulling operations are potentially dangerous and any exposed windh cable or
puller rodsshould be guarded.

NOTE Attention is drawn to any national health and safety regulations applicable to pulling eqgipment and
operations.

9.3.5 Pipe entry guides

Pipe entry guides shall be designed to prevent damage to the lining pipe during insertion in such a way
that no part of the guide can become detached and pass accidentally into the host pipe.

9.3.6 Reforming equipment

Any equipment used to carry out the reforming or rerounding process shall be capable of providing
the required conditions of pressure and temperature and shall be in accordance with the technique’s
specification.

© ISO 2018 - All rights reserved 11


https://standardsiso.com/api/?name=f5a4e5e327995aff6f04e3990dc7d027

ISO 11297-3:2018(E)

9.3.7 Electrofusion equipment

Electrofusion equipment shall conform to ISO 12176-2. The power supply/controller and associated
alignment and fixing clamps shall be such as to ensure fusion when following the manufacturer's
guidelines for surface preparation and fusion.

9.3.8

Inspection equipment

Inspection equipment [closed-circuit television (CCTV)] shall provide a full colour picture and
recording/replay facilities complete with slow motion and frame by frame replay and shall provide

a clear pic

ure of all parts of the installed pipp The rpt‘nrﬂing shall be labelled on screen with

full

location, m

Inspection
required I¢
the liner pt
client and t

All equipm
prevent an

The equipr

9.3.9 Lifting equipment

All lifting e
personnel.

NOTE 4

9.4 Inst

Full detai
installatio

If required
on and inc

NOTE 1
reversion.

If the inst4

[

etreage, lining type and size and date information.

equipment (profiling) shall additionally provide calibrated profiles of the lifier’ at

cation, and shall be capable of automatically identifying and recording all locations wh
ofile exhibits a negative curvature and/or exceeds a preset deformation agréed between|
he installer. Each profile shall be labelled on screen with location and degrée-of deformat

ent to be introduced into the installed pipe shall be constructed and maintained so a
y damage or contamination to the installed pipe.

hent shall conform to all relevant safety standards.

\ttention is drawn to any legislation applicable tolifting equipment.

hllation

s of installation and future connection methodologies shall be documented in
n manual.

by the client, the maximuniidegree of deformation remaining after reversion shall be agr
ded in the project-specificinstallation manual.

appropriate, a higher_pressure than the operating pressure can be applied to achieve comy

llation of connections requires the use of dedicated fittings and assembly equipment,

installatio
Installatio

The install
the lining

installation parameters shall specify,

a)
b)

manual sheuld provide details of these.

shall follow the procedures detailed in the installation manual.

any
lere
the
ion.

5 to

quipment shall be covered by current test certification’and shall be operated only by trained

the

eed

lete

the

tien manual shall specify all necessary parameters and details of the method of refor

according to the requirements of the technique concerned:

maximum and/or minimum values of any internal pressure to be applied;

surfaces of the pipe;

<)
d)

e)

12

maximum pulling forces;
minimum installation bending radii;

permitted ambient temperature range.

maximum and/or minimum values of temperatures to be reached on the inside and/or outside
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